Q1.

Figure 1 shows a skydiver training in an indoor wind tunnel.

Large fans below the skydiver blow air upwards.

Figure 1

(a) The skydiver is in a stationary position.

Complete the free body diagram for the skydiver.

Force from the air

(b) The skydiver now straightens his legs to increase his surface area.
This causes the skydiver to accelerate upwards.

Explain why straightening his legs cause the skydiver to accelerate upwards.
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(c) A small aeroplane used for skydiving moves along a runway.
The aeroplane accelerates at 2 m / s? from a velocity of 8 m / s.
After a distance of 209 m it reaches its take-off velocity.

Calculate the take-off velocity of the aeroplane.

Take-off velocity = m/s

()

(d) A skydiver jumps from an aeroplane.
There is a resultant vertical force of 300 N on the skydiver.

There is a horizontal force from the wind of 60 N.

Draw a vector diagram on Figure 2 to determine the magnitude and direction of the
resultant force on the skydiver.

Figure 2
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Q2.

Magnitude of resultant force =

N

Figure 1 shows the horizontal forces acting on a man swimming in the sea.

Figure 1

(5
(Total 12 marks)

(a) Describe the movement of the man when the resultant horizontal force is 0 N
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(1)
(b) The man increases Force A.

Explain what happens to Force B and to the movement of the man.

(4)
(c) A boat moves through the sea.

There is a 3000 N force to the west on the boat.
There is a 1000 N force to the south on the boat.
Determine the magnitude and direction of the resultant force on the boat.

Draw a vector diagram of these forces to scale on Figure 2

Figure 2
N
t
We—1—E
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S
Magnitude of resultant force = N
Direction of resultant force = °

()
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(d) The force to the south on the boat increases.

What effect does this have on the resultant force on the boat?

(2)
(Total 10 marks)

Q3.

The diagram below shows a person using a device called a jetpack. Water is forced
downwards from the jetpack and produces an upward force on the person.

Lake

(a) State the condition necessary for the person to be able to remain stationary in
mid-air.

(1)
(b) The person weighs 700 N and the jetpack weighs 140 N.
(i) Calculate the combined mass of the person and the jetpack.

Gravitational field strength = 10 N/kg

Combined mass = kg
(2)

Page 5 of 8



(i) Increasing the upward force to 1850 N causes the person to accelerate
upwards.

Calculate the acceleration of the person and the jetpack. Give the unit.

Acceleration = Unit

(3)
(Total 6 marks)
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Mark schemes

Q1.
(@)

Q2.
(a)

arrow of equal size pointing vertically downwards
Jjudged by eye

labelled ‘weight’

the upwards force is greater than the downwards force

because air resistance increases

V2= (2 x 2 x 209) + 82

v = -300
v=30(m/s)

allow 30 (m / s) without working shown for 3 calculation
marks

vertical force (300 N) drawn with a suitable scale

horizontal force (60 N) drawn to the same scale

resultant force drawn in correct direction

value of resultant in the range 304 N - 308 N

constant velocity

allow constant speed
ignore references to stationary

the man will accelerate

so force B increases

until force B equals force A
allow until resultant force is 0 (N)
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(d)

Q3.

the man moves at a higher constant velocity

allow drag for force B

horizontal arrow pointing left (3000 N) and vertical arrow pointing down (1000
N) drawn to the same scale

resultant force with a value in the range 3100 N-3200 N

allow and answer of 3000 N if a scale diagram
has been drawn using the cm squares

direction in the range 251°-253° (clockwise from north)
allow 17°-19° (to the horizontal)

the magnitude will increase
allow size

direction will change towards the south

allow answers consistent with their response to
part (c)

resultant force = zero
or
upward force = downward force

accept forces are balanced
accept weight for downward force

(i) 84
allow 1 mark for correct substitution ie 840 =m x 10

(i) 12
accept 12.02 for both marks
or
1010 =+ their (b)(i) correctly calculated

a resultant force of 1010 (N) gains 1 mark
an answer 22(.02) gains 1 mark

m/s?
accept m/s/s

Page 8 of 8

[10]

(6]



